(Sea-Bird Electronics) in February and September 2009, respectively. The subsample storage and bacteria isolation procedures were carried out as described by Wu et al. (2013) . After 3 days of incubation aerobically at 28 u C, two colonies were picked and purified by repeated streaking on marine agar 2216 (MA; Difco). The isolates, named T and DY470 T , were routinely cultured in marine broth 2216 (MB; Difco) at 28 u C and maintained at 280 u C with 30 % (v/v) glycerol.
Growth in the absence of NaCl and at various NaCl concentrations (0.5, 1.0, 2.0, 3.0, 5.0, 7.5, 10.0, 12.5 and 15.0 %, w/v) was tested by using NaCl-free MB (prepared according to the Difco formula for MB) (Chen et al., 2012) . The pH range for growth was investigated at pH 5.0-10.0 (with 0.5 pH unit intervals) in MB medium supplemented with MES (pH 5.0-6.0), PIPES (pH 6.5-7.0), Tricine (pH 7.5-8.5), CAPSO (pH 9.0-9.5) or CAPS (pH 10.0) to a final concentration of 40 mM. The temperature range for growth was determined at 4, 10, 15, 20, 25, 30, 35, 37, 40, 42 and 45 u C. Cell morphology and motility were examined by optical microscopy (BX40; Olympus) and transmission electron microscopy (JEM-1230; JEOL).
All phenotypic tests were carried out on MA or in MB and at 35 u C unless stated otherwise. Oxidase and catalase activities, nitrate reduction, and the ability to hydrolyse aesculin, casein, DNA, gelatin, starch, Tween 20, Tween 80 and urea were tested according to Dong & Cai (2001) . Single carbon source assimilation tests were performed using modified basal medium (Mikhailov et al., 2006) . The corresponding filter-sterilized sugars (0.2 %, w/v), alcohols (0.2 %, w/v), organic acids (0.1 %, w/v) or amino acids (0.1 %, w/v) were added to liquid medium. The modified basal medium contained (per litre distilled water): 1.0 g NH 4 Cl, 0.044 g K 2 HPO 4 , 0.028 g FeSO 4 . 7H 2 O, 0.5 g yeast extract (Difco), 500 ml artificial seawater and 50 ml Tris/ HCl (1 M, pH 7.5). Artificial seawater contained (per litre distilled water): 20.0 g NaCl, 24.6 g MgSO 4 . 7H 2 O, 1.5 g KCl and 2.9 g CaCl 2 . Acid production was determined by using MOF medium supplemented with 1.0 % (w/v) sugars or alcohols (Leifson, 1963) . API ZYM, API 20NE and API 20E (bioMérieux) tests were used to determine other physiological and biochemical characteristics according to the manufacturer's instructions, except that cells were suspended in 2 % (w/v) NaCl for all the strains. API ZYM strips were read after 16 h of incubation, and API 20NE and API 20 E strips after 48 h. Susceptibility to antibiotics was detected using discs with the following antibiotic concentrations (mg unless otherwise stated): amoxicillin (10), ampicillin (10), bacitracin (0.04 IU), carbenicillin (100), cefotaxime (30), chloramphenicol (30), erythromycin (15), gentamicin (10), kanamycin (30), nalidixic acid (30), nitrofurantoin (300), novobiocin (30), nystatin (100), penicillin G (10 IU), polymyxin B (300 IU), rifampicin (5), streptomycin (10), tetracycline (30), tobramycin (10) and vancomycin (30).
Fatty acid methyl esters were prepared from cells grown on MA for 48 h at 35 u C and analysed according to the instructions of the Microbial Identification System (MIDI; Microbial ID). Isoprenoid quinones were analysed as described previously using LC-MS (Xu et al., 2011) . Genomic DNA was obtained using the method described by Marmur (1961) . The DNA was hydrolysed with P1 nuclease (Sigma) and the nucleotides were dephosphorylated with calf intestine alkaline phosphatase (TaKaRa). The G+C content of the resulting deoxyribonucleosides was determined by reversed-phase HPLC and calculated from the ratio of deoxyguanosine (dG) and thymidine (dT) (Mesbah & Whitman, 1989) . DNA-DNA hybridizations were performed by the thermal denaturation and renaturation method of De Ley et al. (1970) as modified by Huß et al. (1983) , using a Beckman DU 800 spectrophotometer.
The 16S rRNA gene was amplified and analysed as described previously (Xu et al., 2007) . PCR products were cloned into pMD-19 T-vector (TaKaRa) and then sequenced to determine the near full-length sequences of the 16S rRNA gene (positions 8-1513 for Escherichia coli K-12). The sequences were compared with closely related sequences of reference organisms from the EzTaxon-e service (Kim et al., 2012) . Sequence data were aligned with CLUSTAL W 1.8 (Thompson et al., 1994) . Phylogenetic relationships were determined with the neighbour-joining (Saitou & Nei, 1987) , maximum-parsimony (Fitch, 1971) and maximum-likelihood (Felsenstein, 1981) algorithms embedded in the MEGA 5 software package (Tamura et al., 2011) . Evolutionary distances were calculated according to the algorithm of the Kimura two-parameter model (Kimura, 1980) for the neighbour-joining method.
Cells of strain Ar-45
T were short rod-shaped (0.5-0.8 mm wide and 0.8-1.3 mm long), lacked flagella and stained Gram-negative. Cells of strain DY470
T were rod-shaped (0.5-1.0 mm wide and 1.0-3.5 mm long), stained Gramnegative and possessed a single polar flagellum (Fig. S1 , available in the online Supplementary Material). The detailed phenotypic characteristics of strains Ar-45 T and DY470
T are shown in the species descriptions. A comparison of the phenotypic properties of the two isolates and their closest phylogenetic neighbours is given in Table 1. 16S rRNA gene sequence comparison with representative bacteria with validly published names indicated that strains T and DY470 T were related most closely to the genus Oceanicola (97.4-94.0 and 97.7-94.7 % sequence similarities, respectively). 16S gene sequence similarity between strains Ar-45 T and DY470 T was 95.4 %. Strain Ar-45 T showed highest sequence similarity to O. marinus AZO-C T (97.4 %) and less than 97.0 % sequence similarity to the type strains of other recognized Oceanicola species. Phylogenetic analysis based on 16S rRNA gene sequences showed that strain Ar-45 T and O. marinus AZO-C T clustered together in a distinct branch within the genus Oceanicola (Fig. 1) (Table S1 ). The predominant fatty acids of strain DY470
T were C 18 : 1 v7c (44.5 %), C 16 : 0 (17.6 %) and 11-methyl C 18 : 1 v7c (13.5 %). T by growth at 4 u C, nitrate reduction, urease activity, utilization of L-alanine, glucose, L-isoleucine and D-ribose, acid production from L-arabinose, D-fructose, D-galactose and D-xylose, and susceptibility to novobiocin.
Based on the phenotypic differentiation, chemotaxonomic characteristics and genotypic data, we propose to classify strains T and DY470 T as the type strains of two novel species of the genus Oceanicola, Oceanicola antarcticus sp. nov. and Oceanicola flagellatus sp. nov., respectively.
Description of Oceanicola antarcticus sp. nov.
Oceanicola antarcticus (ant.arc9ti.cus. L. masc. adj. antarcticus pertaining to the Southern Ocean, from where the type strain was isolated).
Cells are short, rod-shaped (0.5-0.8 mm wide and 0.8-1.3 mm long) and stain Gram-negative. Colonies on MA are 2 mm in diameter, circular, smooth, flat and creamcoloured after 3 days at 35 u C. No growth occurs in the absence of NaCl. Growth occurs at NaCl concentrations of 0.5-10.0 % (w/v), with optimum growth at 0.5-3.0 %. The pH and temperature ranges for growth are pH 5.5-9.5 and 4-40 u C (optimum growth at pH 7.0 and 35-37 u C). Oxidase-and catalase-positive. Nitrate is not reduced. H 2 S is not produced. Growth is not observed on MacConkey agar or Cetrimide agar. Aesculin, Tween 20, Tween 80 and urea are hydrolysed, but casein, DNA, gelatin and starch are not. Positive for ONPG activity. Arginine dihydrolase, nitrofurantoin, penicillin G, rifampicin, streptomycin, tetracycline, tobramycin and vancomycin, but not to nalidixic acid, novobiocin, nystatin or polymyxin B. Weakly susceptible to bacitracin. The quinone is ubiquinone-10. The major fatty acids (.5 %) are C 18 : 1 v7c, C 16 : 0 and 11-methyl C 18 : 1 v7c.
The type strain, DY470
T (5CGMCC 1.12664 T 5LMG 27871 T ), was isolated from a seawater sample of the Pacific Ocean. The DNA G+C content of the type strain is 61.8 mol%
